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Synthesis of TEMPO-substituted polyethers in different oxidation states and their
properties as solid polymer electrolytes (Dept. of Applied Chem., Waseda Univ.) O
Kobhei Ishigami, Yuto Igarashi, Kan Hatakeyama-Sato, Kenichi Oyaizu

Ion conduction within solid polymer electrolytes usually proceeds via the thermal
motion of polymer chains and ionic species. On the other hand, electron self-exchange
reactions may also contribute to solid-state ion conduction when redox-active
molecules are introduced in macromolecular matrices.

In this study, poly(TEMPO-substituted glycidyl ether) (PTGE) with controlled
oxidation ratios were synthesized and examined for solid polymer electrolytes. The
activation energy for ion conduction became the smallest when the oxidization level of
PTGE reached 50%, where exchange reactions proceeded most frequently. The value
was around 20 kJ/mol lower than 0 or 100% oxidized PTGE. The results suggested the
contribution of exchange reactions for ionic conduction.
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Figure Solid electrolytes with ion transport coupled with electron exchange
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